Epstein-Barr virus (EBV) has been associated with 10% of gastric carcinomas. The aim of this study was to determine the frequency of EBV in gastric carcinomas in Brazil assessed by in situ hybridization (ISH) and PCR, which would contribute to the characterization of the clinical and pathological aspects of EBVassociated gastric carcinomas. One hundred and ninety-two gastric carcinoma cases were collected at hospitals in two Brazilian states. Seventy-three out of 151 cases were PCR(+), while 11/160 cases were ISH(+). Nine out of eleven ISH(+) cases displayed a diffuse staining pattern and 2 out of 11 a focal pattern.
INTRODUCTION
The Epstein-Barr virus (EBV) is a Herpesvirus that infects, in a persistent way, more than 90% of the adult population worldwide, resulting in an asymptomatic outcome in the majority of individuals. However, EBV has been associated with several lymphoid disorders such as infectious mononucleosis, Burkitt's lymphoma, Hodgkin's disease, and Epstein-Barr Virus-Associated Gastric Carcinoma post-transplant lymphoproliferative disease (PTLD), as well as some solid tumors such as nasopharyngeal and gastric carcinomas (42) . The association of the EBV with gastric carcinomas was observed at the beginning of the 1990s. The first report was in a case of lymphoepithelial-like gastric carcinoma (7), subsequently, it was identified in common gastric carcinomas (47) . Afterwards, many works demonstrated that EBV displays an important role in gastric carcinogenesis, most of them reporting the presence of the virus in almost all tumor cells and the monoclonality of the viral genome (13, 20, 40) .
During the past two decades, several studies in many countries were carried out. Although the polymerase chain reaction (PCR) had been used in the first detection of EBV in gastric carcinoma (7) , the majority of studies have used RNA in situ hybridization (ISH) due to the possibility of viral genome amplification from infected lymphocytes infiltrating the tumor, resulting in a false-positive. Still, there are few studies using and comparing both techniques for EBV detection (13, 20, 47, 57) .
It has been demonstrated, using RNA in situ hybridization, that EBV can be found in approximately 10% of gastric carcinomas. However, there are some regional differences in the frequency of EBV-positive gastric carcinoma. Countries with higher values include Japan (19.3%), Germany (18%) and United States (12-16%) (18, 22, 40, 47) . Two studies conducted in Brazil demonstrated intermediate values, 8% and 11.3% (27, 33) .
In spite of the several papers regarding EBV frequency in gastric carcinomas, the association of EBV with some clinicopathological aspects is still controversial. Only a few consensuses involving EBV-associated cases have been established including average age of about 59 years old and predominance in males and in poorly to moderately differentiated tumors. Moreover, as mentioned, few studies have correlated results between ISH and PCR techniques.
Therefore, the aim of the present study was to determine the occurrence of EBV in gastric carcinomas by RNA in situ hybridization and PCR, comparing the results of the techniques and correlating them with clinico-pathological findings.
MATERIALS AND METHODS

Clinical Specimens
One hundred ninety-two cases of surgically resected 
RNA In Situ Hybridization
The presence of EBV was assessed utilizing a 30-bp biotinylated probe complementary to viral RNA EBER1 (47 
DNA Extraction
The DNA extraction method was adapted from Foster and Twell (12) , which utilizes the detergent cetyl trimethyl ammonium bromide (CTAB). Briefly, fragments of about 0.5 g were macerated in tubes containing 6 mL of extraction buffer (2% CTAB; 1.4 M NaCl; 20 mM EDTA; 100 mM Tris-HCl, pH 8.0; 0.2% 2-mercaptoethanol), and the contents mixed overnight at room temperature. DNA purification was performed with chloroform-isoamyl alcohol (24:1), with precipitation using 100% isopropanol; the DNA-CTAB complex was dissociated with the addition of 1 M NaCl. DNA was then precipitated with 100% ethanol, washed with 70%
ethanol, dried at 37ºC and dissolved in RNAse-and DNAsefree water. The quality of the DNA extracted was analyzed by electrophoresis in 1% agarose gels, which were stained with ethidium bromide and observed with a UV transilluminator, and the quantity was measured with a spectrophotometer.
Polymerase Chain Reaction (PCR)
The 
Statistical Analysis
The analyses were carried out using the statistical programs 
RESULTS
The comparison of the clinico-pathological data and EBV detection by ISH and PCR is shown in the twenty-eight EBV-negative and two EBV-positive cases. The correlation between PCR and ISH is shown in the In the present study, sequencing of the amplification products confirmed the specificity of PCR. Epstein-Barr Virus-Associated Gastric Carcinoma Unlike the data for PCR detection, the data for the ISH- 
